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A FEW  ADDITIONAL 


% 

PRACTICAL  OBSERVATIONS,  &c. 


I HAVE  already  published  an  account  oF  the  researches  which 
led  me  to  discover  that  explosion  and  flame  are  incapable  of 
passing  through  tubes  and  apertures,  which  are  nevertheless 
very  permeable  to  both  light  and  air,  and  I have  described  seve- 
ral contriv-anecs  for  lighting  coal  mines,  in  which  inflammable 
air  is  disengaged,  all  founded  on  the  same  principle  of  security. 

The  lamp  which  has  been  found  most  convenient  for  the 
miner,  is  that  composed  of  a cylinder  of  strong  wire-gauze 
fastened  round  the  flame  by  a screw,  and  in  which  the  wick  is 
trimmed  by  a wire  passing  through  a safe  aperture. 

Lamps  of  this  construction  have  been  commonly  used  in 
the  most  dangerous  mines  in  England  for  nearly  five  months, 
during  which  time  no  accident  has  happened,  and  no  incon- 
venience occurred. 

Since  I first  published  the  account  of  the  wire-gauze  safe- 
lamp,  I have  made  a number  of  experiments  on  flame,  which 
have  led  to  some  new  philosophical  views  of  this  curious  and 
important  subject,  and  to  some  practical  results,  which  I hope 
will  be  useful  to  the  miner  : these  last  will  form  the  subject 
of  the  following  pages, 

I find  that  double  cylinders  of  wire-gauze,  so  arranged  that 
the  wires  are  parallel  to  each  other,  occasion  veiy  little  loss  of 
light,  and  very  much  diminish  the  heat  when  the  fire  damp 
alone  is  burning  within  the  cylinder;  %n  that  with  double 
cylinders  I have  never  observed  the  wire-gauze  to  become 
red  hot.  The  double  cylinder  lamp,  therefore,  is  preferable 
to  the  single  one,  whenever  it  is  necessary  to  preserve  a light 
for  a long  time  in  a highly  explosive  atmosphere,  and  it  has 
likewise  twice  the  strength  of  the  single  cylinder  lamp. 
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If  objections  which  have  been  made,  probably  by  persons 
Avho  had  never  seen  the  lamps,  against  the  weakness  of  the 
wire,  had  really  been  valid,  it  would  be  easy  to  double  the 
thickness  of  it,  or  to  have  treble,  or  even  quadruj)le  folds  of 
wire,  with  bars  perfectly  })arallel.  Layers  of  wire- gauze,  for 
instance,  of  25,  26,  and  27  apertures  to  the  inch  in  the  cy- 
linder of  the  common  size,  when  arranged  with  a little  care, 
intercept  very  little  more  light  than  a single  layer. 

I have  had  two  lamps  made  of  cylinders  of  copper  perforated 
with  numerous  small  apertures  ; but  they  are  more  expensive 
than  cylinders  made  of  copper  wire-gauze. 

I have  had  a lamp  made  of  double  wire-gauze  with  an 
eA-tcriur  copper  >chimney.  which  can  be  laised  or  lowered,  so 
as  to  consume  larger  or  smaller  quantities  of  fire-damp.  This 
lamp,  I find,  may  be  made  to  burn  in  a highly  explosive  atmo- 
sphere without  producing  considerable  heat,  for  any  length 
of  time ; and  it  offers  a convenient  form  of  a lamp  for  de- 
stroying the  fire-damp. 

It  does  not  appear,  from  Mr.  Buddie’s  communications,  that 
the  iron  wire  rusts  in  common  use  ; should  this  be  found  to 
be  the  case  in  certain  mines,  copper  wire  may  be  used ; the 
additional  expense  of  this  material  is  trifling ; and  even  wire 
plated  with  silver  would  not  be  so  costly  as  to  be  an  object  in 
the  price  of  the  lamp.  In  the  double  cylinder  lamp,  the  copper 
wire  will  never  become  red  hot ; and  I have  had  lamps  made 
in  which  the  inner  cylinder  was  of  iron  and  the  outer-  one 
of  copper  wire. 

Whenever  a single  wire  lamp  is  made  to  burn  in  a very 
explosive  atmosphere,  the  heat  soon  arrives  at  its  maximum, 
and  then  diminishes  ; and  the  idea  of  the  wires  burning  out, 
is  shewn  to  be  unfounded  ; the  carbonaceous  matter  produced 
from  the  decomposition  of  the  oil,  tends  not  only  to  prevent 
the  oxidation  of  the  metal,  but  likewise  revives  any  oxide 
already  formed  ; and  this  coaly  matter,  when  the  fire-damp  is 
burning  in  the  lamp,  choaks  the  upper  apertures  of  the  cylin- 
der, and  gradually  diminishes  the  heat,  by  diminishing  the 
quantity  of  gas  consumed. 

In  my  early  enquiries  on  this  subject,  I thought  that  some 
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'Vitreous  incombustible  composition  might  be  used  as  a coating 
to  prevent  the  rusting  of  the  wire,  and  I made  some  experi- 
ments on  this  subject.  I lind  that  a fusible  compound  of 
boracic  acid  and  the  earth  called  baryta,  answers  the  purpose 
of  a coating  very  well ; and  if  in  any  case  experience  should 
prove  that  such  an  application  is  necessary,  it  may  be  easily 
made. 

It  is  obvious,  that  as  long  as  the  principle  of  security  (which 
is  to  admit  no  aperture  in  a lamp  of  more  than  inch 

s,quare)  is  preserved,  the  construction  may  be  almost  infinitely 
varied,  and  the  fire-damp  may  be  burned  throughout  the 
whole  of  a cylinder,  or  inflamed  at  certain  surfaces  only,  and 
the  light  transmitted  from  other  surfaces  thrmT^h  Uuiix,  or-' 
mica,  or  glass.  I long  ago  had  a lamp  made  of  glass,  in  which 
the  fire  damp  burnt  round  the  wick  only,  from  a circular  sur- 
face of  wire-gauze,  and  which,  in  an  explosive  mixture, 
produced  very  little  more  heat  than  in  the  common  atmo- 
sphere ; but  the  facility  with  which  glass  is  broken,  and  horn 
and  mica  injured,  prevents  me  from  recommending  any  lamps 
in  which  these  substances  are  used  for  the  common  purposes 
of  the  miner. 

I have  tried  a chimney  of  brass  capped  with  a double  wire- 
gauze  cylinder,  having  fwo-thirds  of  its  circumference  opposite 
the  flame  open,  and  covered  with  wire-gauze.  This,  in  an 
explosive  mixture,  produced  very  little  heat,  tliough  it  gave  a 
tolerable  light,  and  by  increasing  the  surfaces  impermeable, 
or  by  diminishing  those  permeable  to  air,  the  heat  may  be 
reduced  in  any  degree.* 

Whatever  construction  is  adopted,  too  much  attention 
cannot  be  paid  to  the  form  of  the  screw  by  which  the  cylinder 

* The  Rev.  John  Hodgson,  whose  zeal  and  activity  in  promoting 
the  objects  of  these  researches  I cannot  praise  too  highly,  has  had  a 
lamp  made  upon  this  plan,  having  a thick  plate  of  glass  in  a metal- 
lic chimney  opposite  a wire-gauze  feeder,  in  which  the  supply  of 
air  is  regulated  by  means  of  a slider.  I found  a model  which  he 
sent  me  to  answer  very  well ; the  only  objection  is,  the  chance  of 
the  glass  being  broken  by  a fall,  or  by  a drop  of  w'ater  when  hoi, 
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or  chimney  is  fastened  to  the  lamp ; it  ought  to  be  strong  and 
deep,  and  to  consist  of  at  least  three  turns. 

When  the  fire-damp  is  inflamed  in  the  wire-gauze  cylinders, 
coal  dust  thrown  into  the  lamp  burns  with  strong  flashes  and 
scintillations.  It  appears  that  the  miners  were  at  first  alarmed 
by  an  efiect  of  this  kind  produced  by  the  dust  naturally  raised 
during  the  working  of  the  coals.  I have  made  a number  of 
experiments  on  this  subject ; but  though  I have  repeatedly 
thrown  coal  dust,  powdered  rosin,  and  witch  meal,  through 
lamps  burning  in  more  explosive  mixtures  than  ever  occur  in 
coal  mines,  and  though  I have  kept  these  substances  floating 
in  the  explosive  atmosphere,  and  heaped  them  upon  the  top 
of  the  lamp  wJieii_-itjya8  red  hot,  yet  I never  could  com- 
munieate  explosion  by  means  of  them.  Phosphorus  or  sulphur 
are  the  only  substances  which  can  produce  explosion  by  being 
applied  to  the  outside  of  the  lamp ; and  sulphur,  to  produce 
the  effect,  must  be  applied  in  large  quantities  and  blown  upon 
by  a current  of  fresh  air. 

It  will  be  unnecessary  to  caution  the  workmen  against  heap- 
ing sulphur,  or  gunpowder  or  pyrites,  which  afford  sulphur  by 
distillation,  upon  their  lamps  ; and  such  dust  from  these  sub- 
stances as  can  float  in  the  atmosphere  cannot  produce  inflam- 
mation ; for  minute  particles  of  ignited  solid  matter  have  no 
power  of  inflaming  the  fire-damp  ; and  I have  repeatedly  Blown 
fine  coal  dust  mixed  with  minute  quantities  of  the  finest  dust 
of  gunpowder  through  the  lamp  burning  in  explosive  mixtures 
without  any  communication  of  explosion : and  supposing 
danger  with  respect  to  gunpowder,  the  steel-mill  must  be 
much  more  liable  to  inflame  that  substance  than  the  wire- 
gauze  lamp ; and  the.  double  cylinder  lamp  offers  perfect 
security  against  the  inflammation  of  any  matter  that  can  ever 
exist  in  coal  mines. 

In  adopting  from  30  to  W apertures  to  the  inch  (from  900 
to  676  in  the  square  inch)  and  wires  of  from  -yty  to  of  an 
inch  in  thickness,  even  single  lamps  are  secure  in  all  atmo- 
spheres of  fii  e-datnp ; and  double  cylinder  lamps  are  perfectly 
safe  under  all  circumstances  even  in  atmospheies  made  explo- 
sive by  coal  gas,  which,  from  the  quantity  of  olefiant  gas  it 
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contains,  is  much  more  inflammable  than  fire-damp.  When 
indeed  a strong  current  of  coal  gas  is  driven  from  a blow- 
pipe, so  as  to  make  wire-gauze  of  676  apertures  strongly 
red  hot  in  the  atmosphere,  the  flame  from  this  pipe  may  be 
passed  through  it  whilst  it  is  strongly  red  hot ; but  this  is 
owing  to  the  power  which  wires  strongly  ignited  possess  of 
inflaming  coal  gas  and  they  have  no  such  effect  on  genuine 
fire-damp  ; and  a stream  of  gas  burning  in  the  atmosphere 
acting  on  a small  quantity  of  matter,  is  entirely  different 
from  an  explosive  mixture,  which  is  uniform  within  the  lamp. 

In  a case  where"  human  life  is  concerned,  and  by  which 
human  happiness  may  be  affected,  I have  thought  it  right  to 
take  notice  of  the  most  trivial  and  insignificant  objections, 
even  when  they  have  arisen  from  igftorarice,  or^Tiave'  been 
prompted  by  malevolence  ; but  I do  not  think  it  necessary  to 
name  the  individuals  by  whom  they  have  been  made,  for  I 
would  willingly  consign  to  forgetfulness  those  who  do  not 
deserve  to  be  remenibered. 

The  evidence  of  the  use  of  a practical  discovery  is- of  most 
value  when  it  is  furnished  by  practical  men.  I shall  therefore 
annex  two  communications,  which  I am  sure  will  have  due 
weight  with  all  persons  who  ar6  acquainted  with  the  northern 
collieries  ; and  my  motive  for  publishing  them  is  the  hope  of 
inducing  the  coal  owners  in  other  parts  of  the  island  to  lose 
no  time  in  adopting  these  simple  methods  of  preserving  their 
workmen  from  danger,  f H.  D. 

* Olefiant  gas  contains  twice  as  much  charcoal  as  light  carbu- 
retted  hydrogene,  and  is  much  more  easily  decomposed  by  heat; 
the  density  of  its  flame,  as  I shall  shew  on  a future  occasion,  de- 
pends upon  solid  matter  produced  by  its  decomposition  in  the 
process  of  combustion,  and  which  becomes  ignited;  and  the  same 
circumstance  holds  good  of  all  flames  affordinj;  intense  lijjht. 

t Models  of  the  double  cylinder  lamp,  which  I recommend  in 
all  collieries  where  explosive  mixtures  are  common,  as  well  as 
models  of  the  single  lamp,  may  be  had  of  Mr,  Newman,  Lisle-street, 
Leiccstcr-square,  London. 


A Lei  ter  on  the  practical  Application  of  the  Wire-gauze 
Safe-lamp,  from  John  Bubble,  Esq. 


Walls-end  Colliery,  Newcastle, 
1st  June,  1816. 

SIR, 

After  having  introduced  your  safety-lamp  into  general  use 
in  all  the  collieries  under  my  direction,  where  inllammable  air 
prevails  ; and  after  using  them  daily  in  every  variety  of  explo- 
sive mixture  for  upwards  of  three  months,  I feel  the  highest 
possible  gratification  in  stating  to  you,  that  they  have  answer- 
ed to  my  entire  satisfaction. 

The  safety  of  the  lamps  is  so  easily  proved,  by  taking  them 
into  any  part  of  a mine,  charged  with  fire-damp,  and  all  the 
explosive  gradations  of  that  dangerous  element,  are  so  easily 
and  satisfactorily  ascertained  by  their  application,  as  to  strike 
the  minds  of  the  most  prejudiced  with  the  strongest  convic- 
tion of  their  high  utility ; and  our  colliers  have  adopted  them 
with  the  greatest  eagerness, 

In  the  practical  application  of  the  lamps,  scarcely  any  diffi- 
culty has  occurred.  Those  of  the  ordinary  working  size,  when 
prepared  with  common  cotton  wick  and  the  Greenland  whale 
oil,  burn  during  the  collier’s  shift,  or  day’s  work  of  six  hours, 
without  requiring  to  be  replenished  ; and  the  safety  trimmer 
answers  the  purpose  of  cleaning,  jaising,  and  lowering  the 
wick  completely. 

‘ J^he  only  inconvenience  experienced  arises  from  the  great 
quantity  of  dust,  produced  in  some  situations  by  working  the 
coal,  closing  up  the  meshes  of  the  wire-gauze,  and  obscuring 
the  light ; but  the  workmen  very  soon  removed  this  inconve- 
nience by  the  application  of  a small  brush. 

We  have  frequently  used  the  lamps  where  the  explosive 
mixture  was  so  high  as  to  heat  the  wire-gauze  red  hot ; but 
on  examining  a lamp  which  has  been  in  constant  use  for 
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three  months,  and  occasionally  subjected  to  this  degree  of 
eat,  J cannot  perceive  that  the  gauze  cylinder  of  iron  wire 
is  at  all  impaired.  I have  not,  however,  thought  it  prudent, 
in  our  present  state  of  experience,  to  persist  in  using  the 
lamps  under  such  circumstances,  because  I have  observed, 
that  in  such  situations  the  particles  of  coal  dust,  floating  in  the 
ah',  fire  at  the  gas  burning  within  the  cylinder,  and  fly  off 
in  small  luminous  sparks.  This  appearance,  I must  confess, 
alarmed  me  in  the  first  instance  ; but  experience  soon  proved 
that  it  was  not  dangerous.  As  it  is,  however,  possible  that 
some  other  light  combustible  substance,  capable  of  inflaming 
at  a red  heat,  may  occasionally  float  in  the  atmosphere  of  the 
mine,  I have  thought  it  prudent,  for  the  present  at  least,  to 
discontinue  the  use  of  the  lamps  where  the  gauze  is  subject 
to  that  degree  of  heat,  especially  if  for  a length  of  time  at 
once. 

Our  colliers  have  found  it  most  convenient  to  hang  the 
stationary  lamps  from  small  wooden  pedestals  ; but  on  observ- 
ing,  that  where  the  s:de  of  the  lamps  have  been  sufi’ered  to 
come  in  contact  with  the  pedestals,  the  wood  is  charred  to  a 
considerable  depth  by  the  heat  of  the  lamps ; I have  thought 
it  right  to  use  small  iron  pedeste^ls  instead  of  the  wooden 
ones. 

Beside  the  facilities  aflbrded  by  this  invention  to  the  work- 
ing of  coal  mines,  abounding  in  fire-damp,  it  has  enabled  the 
directors  and  superintendants  to  ascertain  with  the  utmost 
precision  and  expedition,  both  the  presence,  the  quantity,  and 
the  correct  situation  of  the  gas.  Instead  of  creeping  inch  by 
inch  with  a candle,  as  is  usual,  along  the  galleries  of  a mine 
suspected  to  contain  fire-damp,  in  order  to  ascertain  its 
presence,  we  walk  firmly  on  with  the  safe  lami)s,  and  with  the 
utmost  confidence  prove  the  actual  state  of  the  mine.  By 
observing  attentively  the  several  appearances  upon  the  flame 
of  the  lamp,  in  an  examination  of  this  kind,  the  cause  of 
accidents  which  have  happened  to  the  most  experienced  and 
cautious  miners  is  completely  developed  ; and  this  has  hitherto 
been,  in  a great  measure,  matter  of  mere  conjecture. 

When  the  discharge  of  inflammable  air  is  regular,  and  the 
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density  of  the  atmosphere  continues  uniform,  the  firing  point 
may  be  judged  of,  and  approached  with  safety  by  a common 
candle.  But  when  the  discharge  of  inflammable  air  is  irregu- 
lar, or  the  atmosphere  is  in  an  unsettled  state,  a degree  of 
uncertainty  and  danger  attends  the  experiment  of  ascertaining 
the  state  of  a mine.  With  the  safe-lamp,  however,  it  is  re- 
duced to  the  utmost  certainty,  the  actual  presence  and  posi- 
tion of  the  gas  is  not  only  ascertained  with  the  greatest  pre- 
cision, but  also  every  alteration  of  circumstance  or  position  is 
distinctly  perceived. 

By  placing  a lamp  near  the  spot  where  a quantity  of  inflam- 
mable air  is  issuing,  and  mixing  with  the  circulating  current  of 
atmospherical, air  to  the  firing  point,  it  will  be  seen  that  very 
remote  causes  frequently  produce  puIsattOTTs^irr  thB  atmo- 
sphere of  the  mine,  which  occasion  the  gas  to  fire  at  naked 
lights ; thus  showing  clearly  the  instability  of  the  element 
with  which  we  have  to  deal,  and  the  reason  why  so  many 
explosions  have  occurred  where  lights  have  not  approached  the 
place  where  the  gas  was  lodged  within  a considerable  distance. 

Objections  have  been  made  by  some  who  have  not  had  ex- 
perience of  the  lamps,  to  the  delicacy  of  the  wire-gauze,  under 
the  apprehension  that  it  may  be  very  soon  impaired  by  the 
flame  within  the  cylinder.  Of  this,  however,  I have  no  reason 
to  complain,  as,  after  three  months  constant  use,  the  gauze 
has,  not,  in  the  hands  of  careful  workmen,  been  perceptibly 
injured  by  the  action  of  the  flame  ; but  the  outer  top  gauze 
of  one  or  two  of  Newman's  making  has  been  worn  through 
by  the  friction  of  the  rivet*  on  the  bottom  of  the  swivel,  to 
which  the  finger  ring  is  fastened  ; but  this  only  happened  to 
the  lamps  used  by  the  wastenien,  whose  business  it  is  to  travel 
daily  in  the  various  avenues  of  the  mines,  for  the  purpose  of 
keeping  the  passage  for  the  current  of  air  free  from  obstruc- 
tions : nothing  of  the  kind  has  happened  to  the  stationary 
lamps  used  by  the  colliers.  In  short,  I do  not  apprehend  that 
the  gauze  can  be  injured  by  any  ordinary  cause  without  being 
observed  in  time  sufficient  to  prevent  accidents ; and  that 
we  have  no  danger  to  apprehend,  except  from  the  gross  negli- 

* This  rivet  is  now  fixed.  H.  D. 
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gence  of  some  heedless  individual,  or  an  accident  of  a very 
unusual  description,  occurring  to  injure  the  gauze. 

I find  that  I have  extended  my  letter  to  a greater  length 
than  I intended ; but  I trust,  Sir,  that  you  will  excuse  me  for 
having  gone  so  much  into  detail,  as  I feel  peculiar  satisfaction 
in  dwelling  upon  a subject  which  is  of  the  utmost  importance 
not  only  to  the  great  cause  of  humanity,  and  to  the  mining 
interest  of  this  countiy,  but  also  to  the  commercial  and 
manufacturing  interests  of  the  United  Kingdom : for  I feel 
convinced  that  by  the  happy  invention  of  the  safe-lamp,  large 
proportions  of  the  coal  mines  of  the  empire  will  be  rendered 
available,  which  otherwise  might  have  remained  inaccessible 
— at  least  without  an  invention  of  similar  utility,  it-utmld-nui 
have  been  wrought  without  much  loss  of  the  mineral,  and 
risk  of  life  and  capital. 

It  is  not  necessary  that  I should  enlarge  upon  the  national 
advantages  which  must  necessarily  result  from  an  invention 
calculated  to  prolong  our  supply  of  mineral'coal,  because 
I think  them  obvious  to  every  reflecting  mind  ; but  I cannot 
conclude  without  expressing  my  highest  sentiments  of  admi- 
ration for  those  talents  which  have  developed  the  properties 
and  controlled  the  power  of  one  of  the^  most  dangerous 
elements  which  human  enterprize  has  hitherto  had  to  en- 
counter. 

I have  the  honour  to  be,  &c.  &c. 


To  Sir  H.  Davy. 


JOHN  BUDDLE. 


[ 12  ] 


Extract  of  a Letter  from  Mr.  Peile. 

Colliery  Office,  Whitehaven, 
6th  July,  1816. 

I TAKE  the  liberty  of  adding  a further  statement  on  your 
invaluable  safe-lamps,  in  the  Whitehaven  collieries  belonging 
to  the  Earl  of  Lonsdale,  since  the  first  application  of  them 
in  February  last. 

With  us,  the  general  use  of  the  lamps  in  consequence  of  the 
good  state  of  (mr  ventilation  is  confined  to  leadmg  woijcings, 
or  trial  drifts ; and  in  two  of  these,  lately  going  on  in  one  of 
the  pits  unusually  infected  with  fire-damp,  and  which  pre- 
viously were  lighted  by  means  of  steel  mills,  we  ap^died  the 
lamps  vvith  great  confidence  and  security. 

In  May  last  in  these  drifts  an  extraordinary  discharge  of 
fire-damp  burst  from  the  pavement  of  the  mine,  and  the 
ventilation  being  at  that  time  unavoidably  obstructed,  the 
atmosphere  became  so  charged  with  fire-damp  as  to  be  nearly 
throughout  an  explosive  mixture.  In  this  situation  we  de- 
rived the  unspeakable  benefit  of  light  from  the  lamps,  and, 
notwithstanding  the  explosive  state  of  the  mixtuie,  with  the 
most  perfect  safety. 

In  several  other  places  in  the  collieries  the  lamps  are  used 
with  the  same  confidence : yet  the  discharge  of  fire-damp 
being  moderate,  they  . are  not  much  exposed  to  explosive 

mixtures. 

In  all  tlie  workings  shewing  the  least  appearance  of  fire- 
damp, the  miners  are  supplied  with  lamps,  and  are  particularly 
cautioned  to  use  them  on  first  entering  when  beginning  to 
work,  where,  being  satisfied  of  security,  they  occasionally  resort 
to  candles  afterwards.  This  application  of  the  lamp  alone,  is 
of  the  greatest  utility,  and  prevents  many  slight  explosions, 
and  the  miners  from  being  burned  ; besides  superceding  the 
necessity  of  depending  on  the  judgment  or  discrimination  of 
any  individual  to  prove  the  existence  of  the  fire-damp,  as  in 
the  old  method,  by  the  candle  flame. 
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Extract  from  Mr.  Peile’s  Eetter. 

Prom  the  repeated  proofs  made  with  the  lamps,  we  cannot 
too  strongly  express  our  confidence  in  their  security. 

By  experiment,  a pint  of  oil,  value  six-pence,  will  about 
supply  a lamp  for  six  days,  the  ordinary  time  of  a man’s 
working,  so  that  they  are  cheaper  than  candles. 

If  my  humble  testimony  can  in  any  degree  promote  the 
speedy  use  of  the  lamp  in  other  places,  it  will  give  me  great 
pleasure. 


To  Sir  H.  Davy. 


I remain,  &c. 


JOHN  PEILE. 


-yff  - 


! rt 


London  ; Printed  by  W.  Bulmer  and  Co. 
Clereland-row,  St.  James’s. 
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